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Low-Dose Antenatal Corticosteroid Therapy Directly Administered to Fetal Sheep
Under Artificial Womb Support
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Abstract

Background: Antenatal corticosteroid (ACS) therapy improves neonatal outcomes in preterm birth; however, its
therapeutic window is limited and mistimed administration is common. We hypothesized that low-dose betamethasone
directly administered to the fetus under artificial womb support would induce lung maturation comparable to
conventional maternal ACS therapy. Methods: Pregnant sheep at 117-119 days of gestation (term 150 days) were
assigned to three groups: (1) control (n=7), (2) clinical ACS (maternal intramuscular betamethasone 12 mg x2; n=3),
and (3) artificial placenta + ACS (n=3). In the artificial womb group, fetuses were delivered at 117 days and supported
by a pumpless extracorporeal artificial placenta circuit for 2 days. Betamethasone phosphate was administered directly
to the fetus (18 ug bolus followed by 12 pg/h for 50 hours). After treatment, all animals underwent 30 minutes of
standardized mechanical ventilation. Umbilical arterial blood gases and inspiratory pressure—volume curves were
evaluated. Results: Birth weights were comparable among groups. After 30 minutes of ventilation, both the clinical
ACS and artificial placenta + ACS groups demonstrated higher pH and pO, and lower pCO, compared with controls.
Pressure—volume curves showed improved lung compliance in both ACS groups, with comparable improvement
between the artificial placenta + ACS and clinical ACS groups. Conclusions: Direct low-dose fetal administration
of betamethasone under artificial womb support induced lung maturation comparable to conventional maternal ACS
therapy. This strategy may allow optimized timing and reduced systemic exposure in preterm infants. Further studies
with larger sample sizes and histological analyses are warranted.



